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ABSTRACT 

Thir* !>^'po tt piro vide a data on the g^cgraphical 
4iutribntion patterns of federal research and development and other 
funds to cDileges and uni versit ias^ inforiation on federal prograroa 
-3stabli3h*ad in the 1^6()*s to str^ngtheii academic sciencs^ and factors 
accouiitin'j for prograst;; by \ij\LvnruLtLes in ccmpeting for federal 
funde. Sutamaiizing statap^jnts are followed by ijctensive data tables^ 
yraphsi and charts. Highlights of thir^ rejort include the followiny: 
science funds provided In 197^ amounted to $2 billion for research 
afid development and $651 aillion for plant aiid €guipmentr training, 
education^ and other science acti^rities; about $1.7 oillion was 
provided for nonscicrice activities; geographical distribution of 
federal funds to colleges and universities has broadened in the past 
decade, both for sci%snc^ and aonscl^nc^ inn&mi the top 100 
inBti-utione in 196^ received 85X of thm total iederal funds, whereas 
the top 100 inEtitutioiis in 1974 received 661* A fairly close 
correlation was found bet veeii the regional distribution of federal 
E&D funds and thR geograpJiical locatJLon oi science manpower 
associated with the colleges and universities- (MH) 
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This report provides data on the geographical 
distribution patterns of Fedsril research and 
devflopment and other furiGs to colliges and 
univeriities, infcrmation on Federal programs 
eitabnihod in the iSSOf to strengthin scadt- 
mic science, and factors accounting for prog* 
rtsj by uniw^irsitits in ccmpiting tor Fediral 
resoarch and develooment funds. Son",t prog- 
rets hio betn mide in achieving i mori bal- 
ancftd giograph ical distri bun on of F ederal 
scienci funds, but the chin^a has not been 
ext^nfiv€, 
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The Honorabla Jaats B. Ptarson 
CTnited States Senate 

Dear Senatoc Pearsons, 

In accor"aanct with youc letter dated May 12, 197S, and 
subsequetit aiscussions with your office, we analyz«d data 
on t^i geographical distr ibutiari of Feaeral research and 
de'velopraent fundi to colleges and univer slties , examinid 
infocination and data on ioraa of the Pederal programs estab- 
lished in th% laSOs to stEengthen acideinie science, and 
inquired into factors accounting for progress by some uni- 
7er|itaei in ceiapeting for federil research and development 
funds. Each, of these matters is suminarized below. Details 
are included In the three appendixes . " " 

GlQGMPglCAL PISTlIBgTION OF gSDBHftJ . 
FUNDS TO COLLSGES AND DNIVBRSIElll — 

The federal Government- provides considerable funds to 
colleges and universities Cor both science and nonscience 
activities, ^he latter inaludes a broad sptctriim of funds 
for colleges, universities, and students which are not 
specifically related to science and engineering. Science 
funds provided in 1974 anottntea to |2 billion for research 
and de^-tlopient and $631 million ffoi research and development 
plant and equipment, training, education, and other science 
activities. About $1.7 billion was provided for noriicience 



Geographical distribution of Federal funds to colleges 
and univer-ities has brsadenea in the past decade. This is 
true off total funds and scienee funds. Although the change 
in distribution patterns has not been extensive, It does 
show that flexibility exists in Federal funding of such 
institutaons. , . a - 

The top 100 institutions in 1964 received 85 percent 
Federal funds, whereas the top 100 institutions in 
1974 receivea only 66 percent. This funding shift is pri- ■ 
marily attributable to the large increase in Federal fund- 
ing of nonscience activities. While only 6 percent off 
Federal funds to colleges and universities in 1964 vas for 
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nonscience activities; it was nearly 40 percent in 1974, (See 
app. p, 8, ) Institutions in geographical regions recetv^ing 
sinaller shares of Federal science funds tend to receiv^e larger 
shares of thi nonsciince funds. Thus total Pedecal funds to 
colleges and universities are more evenly distributed geographi 
cally than are Federal science funds. (See app, I, p-. ll^ ) 

In 1365 the President expressed concern that Federal 
research and development funds were concentrated at a sniall 
number of colleges and un iver sities , He directed Federal 
agencies to build up academic eKcellence in every part of the 
country. The top 20 institutions in 1964 received about 
47 percent of Federal research and development funds. In 
1974 the concentration had lessened soniewhat/ to about 
40 percent, (See app. I, p. 19.) Institutions comprising 
the top 20 varied between 1964 and 1974. Our analysis shows 
^that Institutions cornprising the top 20 research and develop-^ 
uient recipients in 1964 received only 38 percent of Federal 
research and developinerit funds in 1974 / a decline of 9 per-- 
cent, (See app. p, 20.) 

During the past decade three institutions have 
advanced into the top 20 recipients and 8 have advanced 
into the top 50 recipients. This shift of funds among in^ 
stitutions does not show up as a large change when analysed 
by broad geographical regions because part of the shift is 
int rareg ional . (See app* I, p* 21.) 

We found that there was a fairly close correlation 
betveen the regional distribution of Federal research and 
development funds and the geographical location of science > 
manpower associated with the colleges and universities™ 
enrollment of graduate science and engineering studentSp 
award of Ph , D, degrees i and employment of science and 
engineering Ph. D.s. (See app/l, pp. 13 and 14.) 

FEDERAL SCIENCE DEVELOPMENT PROGRAMS 

The memorandum subn^itted ^ith your request identified 
the follov^ing Federal progranis as being initiated in response 
to the concern expressed in the President's 196S inessage, 

-"National Science Foundation's Science Development 
Program. 

— National Science Foundation's College Science Improve* 
ment Program^ 

--Department of Health, Education^ and Welfare's 
Strengthening Developing Institutions Program, 
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— Department of Deffnse's Project THEMIS. 

Although it was intended to have an irnoact on the 

geographical distribution of science funds/ the Science 
Development Program had the much broader objective of 
developing and iinproving institutions not considered out- 
standing in the sciences. Eligibility foe this program was 
based on the potential for institutions and departments to 
make marked science inipr ovements in a shosrt period. Over 
100 institutions received avards under this program. 

The National Science Foundation termiriated the program 
in 1972. The Foundation said that the program had substan- 
tially accomplished its objectives and that the Nation had 
enough Ph. D. -granting universities capable of high-quality 
science research and education to meet current and projected 
demands in all but a few specialized areas, 

A June 1975 study- by the National Board on Graduate 
Education found that the Science Development Program had 
contributed to improvements at funded institutions. The 
study also concluded that the prograni haS achieved its ob- 
jective of a wider dispersion of science funds. The study 
pointed out that the two goals, dispersing of funds on a 
geographical basis and developing of promising institutions 
into outstanding ones, are not exactly compatible. Many of 
the funded institutions were in geographical areas having 
universities already considered outstanding in science. 
(See app. II, pp. 24 to 27.) 

The College Science Improvement Program was started in 
1967 by the National Science Foundation to iniprove the 
science capabilities of predominantly undergraduate institu- 
tions. Undergraduate institutions are imBcrtant to the 
Nation's strength in science education but have a small role 
as research and developnient performers, because research and 
development at colleges and universities tends to be the 
province of institutions grariting doctoral degrees in science 
and engineering. Therefore, we believe this pcogram could 
not have been expectea to have much impact on building up re- 
search capability at the funded institutions. 

The American Council on Education's 1971 study of the 
College Science Iraprovement Program found that students in 
the recipient schools were more likely to aspire to Ph. D. 
degrees and to plan on doing research as part of their 
future work, A 1972 Wational Science Pounaation position 
paper concluded that the prograin's objectives had been met; 
however, the paper stated that the program was not intended 

O 
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to be an equalizar ol: ^Kcellence and that dispersing funds 
on a geographic basis was not considered par u iciilacly de-- 
sifable,^ Data in the position paper showed that institu- 
tions eligibl® for a major part of program funds were not 
evenly spread geocj raph icall^% The Foundation terminated the 
pcogram in 1973, (See app- 11, pp, 28 to 30,} 

The Strengthening Developing Institutions Program is 
considered by the Department of Health, Education, and 
Welfare to be a nonacience program* It is not directed at a 
balanced geographic dispersion of funds* Eligible institu^ 
tions are those that are struggling for survival because of 
financial and other problems^ Many of these institutions 
are in the South and have predominantly minority student 
enrollments* (See app. 11^ 30.) 

Project THEMIS, initiattd in 1967, provided research 
funds to 78 colleges and universities which were not heavily 
engaged in Departiient of Defense-sponsored research and develop- 
ment. ^ These institutions w?ere located in 41 States and the 
Di$trict ot Columbia, One of the objectives of the program 
was to achieve a wider distribution of research funds. Over 
80 percent of the recipient institutions ranked 50th or lower 
in Federal research and development support. Fiscal year 1969 
was the final year for new THEMIS awards, THEMIS funding of 
ongoing projects ended in fiscal year 1971. THEMIS was termi- 
nated because of congressional concern that univers ity develop-^ 
ment was more relevant to the mission of the National Science 
Foundation than to the Department of Defense. (See app. II, 
pp, 31 and 3 2.) 

UNIVERSITIES MAKING C ONS IDERABLE PROGRESS 
IN C OMPETING FOR FEDERAL RESEARCH AND " 
DEVELOPMENT FUNDS ~ ~^ ' 

During the 1964-74 pariod, many institutions made con- 
siderable progress in ccmpiting for Federal research and de-* 
veiopment funds. Twenty iin iver a ities experienced more than 
200 percent growth in Pederal research and develoment funds re- 
ceived, and eighteen unlveraities gained by 150 to 200 percent. 
During the same period, total Federal research and deveiopment 
funds awarded to universities increased by about 127 percent. 

We visited four univer sitiesi the University of 
California at San Diego, the University of Alabama at iirming- 
hara, Colorado State University, and Boston University* Bach 
of these institutions experienced a greater than 200 percent 
increase in Federal research and development funds during the 
1964-74 period, Wo met with administrators and researchers 
to discuss the factors aGCOunting for the progress made by 
these universities, (See app, lil^ p, 33,) 
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Various factors cited as accounting for the universities- 
progress in competing foi: Federal research and development 
funds include 

— recruiting outstanding researchers able to attract 
fiunds t 

— commitment by the university administration to a 
s t^anq re Bear ch program ; 

-••-creating the proper academic environnient to encourage 
research by the fanulty^ 

—establishing endowed chairs to help recruit out- 
stand ing acient ists 

—concentrating on national priority research areas^ 

— local cofrununity support^ and 

— ^Feder al sc ience developnient programs , 

Dev^elDpinent of science at tht colleges and universities 
depends/ in large measure, on commitments to that end by 
leaders at the individual institutions, their govarning 
bodies, and State governments. The Federal Government is 
only one of aeveral^ partners. 



We have not obtained agency commenta on this report. 
Our work was limited primarily to analyzing published statis- 
tics and eth^r data. The intention of your office to solicit 
comments frow colleges and universities should provide in- 
sight into the issues relating to distributing of Federal re'- 
search and development funds* you might consider exploring 
with tht universities 

— tha "brain drain" effect whece scientists migrate 
to universities recognised as already having out-* 
standing research talent; 

— thm aiforts made by universities to develop capability 
in research areas receiving increased Ftderal funding 
in recent years or areas likely to represent a national 
priority in the futurei 

"*the factors which account for univeraities having 
more auccess in obtaining research funds from some 
Federal agencies than from others; e*g*, Federal 
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agencies using outside p^sr review panels versus 
Federal agencies reviewing research proposals with- 
out outside peer review? 

— the problein of supporting aspiring young faculty 
members who are not yet able to effectively conipete 
with established scientists in a peer review award 
system^ 

-^-the need for another major Federal effort to build 
up science strength at universities in regions with 
few strong science centers of learning; and 

— the initiatives by universities to emphasize the re-- 
search aspect of their missions and to secure finan-- 
cial assistance in building research capability from 
the States and from other^ sources , 

We shall be in touch with your office within the next 
few days to discuss the release of this report to agencies^ 
congressional committees, and other interested parties. If 
we can be of further assistance, please advise us. 



Sincerely yours, 




Comptroller General 
of the United States 
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GEOGRAP HICAL DIS TRISUTIOH OF FEDERAL FUNDS 

TO COLLEGES AND UNIVERSITIES 



Federal funds (science and nonscience funds) to 
colLeges and universitiei have increased from 11. S billion 
in 1964 to 54.5 billion in 1974. In 1964 the top 
100 institutions receivad 85 percent of the funds, whereas 
in 1974 they received only 66 percent, a considerable decrease 
in the concentration of total funds. 

In 1964, fl.5 hillion, or 94 percent, of the Federal 
funds to colleges and aniversiti tes was for science— re- 
search and development (RSD) , R&D plant and eauipment, 
training funds, etc. In 1974 Federal funds for science 
amounted to S2.7 billion, or 61 percent of the Federal 
funds to such institutions. The funding of science activities 
has not kept pace with the funding of nonscience activities, 
(See fig. 1.) 

Over the same 10-year period, the proportion of Federal 
science funds for R&D versus other scisnce activities (plant 
and equipment, traininf, education, etc.) has varied con- 
siderably. In 1964 about S3 percent of the science funds 
were for R&D. This decreased to 57 percent in 19 67, reflect- 
ing, in, part, added emphasis on institutional development 
programs during the mid-196 0s. By 1974 R&D had increased 
to 76 percent of the Federal science funds. 

There has also been a slight change in the type of 
research done by colleges and universities. Federal fund- 
ing of hasic or fundainental research at such institutions 
has decreased from about 79 percent in 1964 to about 76 
percent in 1972. The National Science Foundation (NSF) 
estimate for 1974 was 70 percent basic research, 26 percent 
applied research and 4 percent development. 

Another important overall factor in considering science 
funds provided to colleges and universitites is that, although 
the Federal Government provides- most R&D funds expended by thos 
institutions, the Federal Government does not provide most 
Of the funds used for capital expenditures for R&D facilities 
and facilities for instruction in sciences and engineering, 
ift X97 3, for example, the Federal Government provided about 
60 percent of the total funds expended by colleges and 
vmivarsities for scientific and engineering activities. Funds 
ttom State governments, industry, and other institutions are 
an important determinajnt of what and how science capabilities 
are developed. (See fig. 2.) 
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glGlONAL DISTRIBUTION OF FSDER.AL__FUND5 



The States in the nine regions traditionally^ used by 
the Government for statistlcai analyses are as follows: 



Reg ioni 

New England* 
Maine 

New Hampshire 
Vermont 
flaasachusetts 
Rhoca Island 
Connecticut 



East North Central 
Ohio 
Indiana 
Illinois 
M * ^higan 
Wisconsin 



West North Central 
^ Minnesota 
Iowa 

Missouri 
North Dakota 
South Dakota 
Nebraska 
Kansas 



Mountain: 
Montana 
Idaho 
Wyoming 
Colorado 
Naw Mexico 
Arizona 
Utah 
Nevada 



Reg ion : 

Middle Atlantic; 
New York 
New Jersey 
Pennsylvania 



South Atlantic: 
Delaware 
Maryland 

District of Colambia 

Virginia 

West Virginia 

North Carolina 

South Carolina 

Georgia 

Florida 



East South Central 
Kentucky 
Tennessee 
Alabaina 
Mississippi 



West South Central 
Arkansas 
Louisiana 
Oklahoma 
Texas 



Pacific I 
Washington 
Oregon 
California 
Alaska 
Hawaii 



The following table shows the distribution of Federal 
science funds to colleges m& universities in 1964 and 1974, 
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tiitiribiitiQn of Pe^aral Scleii^e funds to Colleges and Unlversltiei in 1964 and 1974 
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Science training, 

education, Total 

and othir academie 

M plant activitiei science 



m 1974 196r^"''ii74 
(millions) 



Pacific 






S 22.4 


$ 2J 


i 57.2 


i 89.9 


1239,1 


?S27,7 


Hlddle Atlantic 


183.4 




15.9 


2J 


70,0 


95.0 


282.3 


465.0 


East worth Central 


173.3 


309,2 


15,7 


IIJ 


78.0 


92,2 


272.5 


413.3 


Boutli itlaritio 


105.5 


259.3 


IS.d 


la 


63.2 


105,1 


184.4 


365.5 


tie» England 




240.7 


12.7 


10.0 


41.9 


51.7 


193.7 


302.^ 


West Her th Central 


56.4 


134.3 


4.4 


0.1 


45. 2 


56.4 


106.0 


191.3 


West Scuth Central 




139.2 


7,8 


0.5 


36.0 


50,9 


9B.7 


190.6 


fiDOiitaiii 


11.5 


H5.2 


S.§ 


0.4 


22.5 


30.3 


69,6 


14g.9 


last Sfiuth Central 


28.3 




1.0 


OJ 


25.7 


43.6 


55.0 


117,0 


Tgrriteriagouhsidi 
th« United iUim 




9.5 


0.3 


hi 


M 


M 


8.3 


16,4 



59§6.1 12,055.3 jl91.4 $ a§.Q $453.1 JWLB $1,509,6 |2,?36a 
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Institutions located in geograpliical regions receiving 
amaller shares of Federal science funds tend to raceive larger 
shares of the Govarninent 's ncnsciance funds. This is important 
because of the large increase in rederal f-undiiig of nonscience 
activities since 1964 ■ 

Peccent of Fadera^fun in 197 4 
Region Science " fJoiiaeience Total 

(nota a) (note a) 



Bast South Central 


4 


9 


6 


Mountain 


5 


5 


5 


West North Central 


7 


10 


8 


West South Central 


7 


11 


8 


New England 


11 


6 


9 


South Atlantic 


13 


19 


16 


East North Central 


15 


15 


15 


Middle Atlantic 


17 


13 


16 


Pacific 


19 


12 


16 



Percaritages do not add to 100 beeausa q£ roumding. 

DISTRIBUTrON OF FEDIRAi SCIEMCE FtJUDS 
TO COLIJGES AND tJtllVSRS JTIES 

As shown balo^^^p our analyeli af tht gacgraphical 
diitrlb^tto^ of the Pidaral saiariGii ff-unds hy broad gsographiaal 
ragierii since 1964 csnfinna the obmmrymtiQn hy Sanator Pearson's 
office that little e^e^all ahanga has Qectorrcd in distribution 
patterns. 
* 
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1964 



1974 



(percaiit) 



New England* 
R&D 

R&D plant 

Othar saience activities 
Total aGadstnic scienca 
Mtiddli Atlantic^ 

%«;&D 

.R&D plant 

Other ^aienaa aativlties 
Total acadamio ssienca 
East North Cantral : 

R^D plant 

Other science aQtivitiee 
Total aeadamlc maiBnaB 
West North Central: 
ISO 

Rao plant 

Other scienGa aGtivitias 
Tatal acadamic science 
South Atlantic s 
RSD 

RSD plant 

Other seienea activttlas 
Total acadamic science 
Saat South Centrals 
BSD 

R^D plant 

Other science activ'itiei 
Total acadamic icience 
West So^th Cantral s 

R^D pLant 

Other sciance activ^itiai 
Total academic sciance 
Mountaiiis 
' RSD 

R§D plant 

Other icience actiTitiea 
Total academic sciance 
Pacifies 
R&D 

R&D plant 

Other science activities 
rotal academic acience 



Lb 


12 


-3 




34 


+21 




8 


-1 


13 


11 


-2 


d u 


ia 


-2 


L Q 


7 


-9 


1 / 


15 


-2 


19 


17 


-2 




15 


-4 




41 


+26 


1 / 


IS 


-2 


18 


15 


-3 


Q 


7 


+1 


/f 

4 


1 


-3 




9 


-1 


7 


7 


0. 




12 


+1 


15 


4 


-11 




17 


+3 


12 


13 


+1. 




4 


+1 


JL 


1 


0 


b 


7 


+1 


4 


4 


0- 


& 


7 


+1 


a 
9 


2 


-6 


Q 

o 


8 


0 


D 


7 


+1 * 


4 


6 


+2 


6 


1 


-5 


5 


5 


0 


5 


5 


0.- 


17 


21 


+4 


22 


9 


-13 


13 


14 


+1 


16 


19 


+3.i 



15 

12 
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As shown in the folloving tahle, the East South 
Central, Pacific, and the West South Central reaions had tha 
largest parcentage per capita gains in science funds during 
the 196 3-74 period. The East North Central, New England, 
and Miadle Atlantic regions had the least giowth . There 
has been little change in the ranking of regions during 
the 196 3-74 period. a - ^ . . _ _iy ^ 

Federal academic science Percent o 

increase 





funds 


per caoita 




1963 


19 74 


East Soutli Central 


1 3 . 81 


S fi 14 


Pacific 


8 .51 




West South Central 


4 .51 


9 .25 


South Atlantic 


5 .45 


11 .01 


Mounta in 


7 .76 


15.61 


West North Central 


6 .26 


11,47 


Middle Atlantic 


7 ,25 


12.47 


Mew England 


14 ,76 


24 .39 


East North Central 


6 ,72 


10.11 


DlSTRIBUTIOtJ OF FEDERAL 






TO COILEGIS AND UNIVERSITIES 





129 

123 
105 
102 



83 
72 
69 
50 



In 1974, 85 percent of the Federal RSD funds to 
colleges and universities went to the top 10 0 institutions. 
The remaining 15 percent was distrihuted to 478 Institutions. 

We found that measures of science manpower resources — 
such as science and engineering Ph. D.s employed in colleges 
and universLties, graduate science and engineering students, 
and Ph, D- degrees awarded- -generally followed the proportion 
of RSD fimds by geographical regions. 
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DistrjJbution of rederal RSD F-unds Compared to 
Science Man.powar RBsourees by Seogcaphieal RTgioiis 

Science and engineaylng (note a ) . 
R&D Graauate ^ , D'.T"- employed 

funds students Ph. D,i in ■educational 

{^97 i) (fall ; awarded institutions 

gayion ( note b ) 1973 ] (1970-71 ) (Janaayy 1974) 



Pacific 


20.8 


14 


(Percent)—— 
16 


13 


Middle Atlantis 


17.7 


20 


17 


18 


East North Central 


14.3 


19 


22 


18 


SoTith Atlantie 


12.4 


12 


,11 


15 


ITew Enflaiid 


11.5 


8 


9 


9 


W%st So-utii Central 


S.7 


S 


7 


8 


^^tst N'ortii Central 


S.5 


8 


9 


9 


fiountain 


5.5 


6 


6 


6 


Bast Soutii Central 


3.5 


3 


3 


5 


% ■ 

Science manpovrer perc 
of rounding. 


entages do 


not 


add to 100 


becatise 



Territories oatside the United States equal small fraction 
of total. 
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Because research by colleges and uiiiversities is 
essentially the province of those institutions awarding doctoral 
degrees in sciences and engineering^ we believe 'that Federal 
R&D funds will be channeled largely into tliose institutions. 
The top 10 0 institutions receiving Federal R&D funds tradi-* 
tionally account for about 80 percent of doctoral degrees 
awarded in sciences and engineering and about 8S percent cf 
the Federal R&D funds. The location of the institutions 
capable of research is a definite constraint on any Federa:. 
effort to more broadly distribute its BSD funds. 

By broad gecfraphical regions, the niMJber of institutions 
in the top 100 are as follows: 

Region Nmriber of universities in 1974 



Middle AtlantLC 


17 


South Atiajitic 


17 


Pacific 


16 


East Nortli Central 


14 


New England 


11 


Mountain 


7 


West North Central 


7 


West South Cantral 


7 


East South Central 


4 


rotal' 


100 



Figure 3 shows the geographical loaation of the top 100 
colleges and universitdas in Pederal BSD funds ^ 
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A pet capita analysis shows that the West South Central 
and East South Central regions had the largest percentage 
increases in Federal RSD funds received during 'the 1963-74 
period. The New England, East North Central, and Middle 
Atlantic regions experienced the least growth in percentage 
per capita Federal R&D funds. 



Federal R&D ffun'ds per capita Percent of 



Region 


1963 


1974 


Increase 


West South Central 


?2.38 


$6 . 76 


1S4 


East South Central 


1.93 


5.47 


183 


Mountain 


4.46 


12.35 


177 


Pacific 


5.65 


15.64 


177 


West North Central 


3.20 


8.08 


153 


South Atlantic 


3.15 


7,81 


148 


Middle Atlantic 


4.81 


9 .87 


105 


East North Central 


4.23 


7.57 


79 



New England 11.72 19.81 69 

Principal agencies provi ding R&P funds 

Federal RsD funds to colleges and universities amounted 
to $2.1 billion in 19 74. The principal Federal agencies 
praviding these funds were the Department of Health, Educa- 
tion, and Welfare (HEW), NSF, Department of Defense (DOD) , 
Department of Agriculture, and Atomic Energy Conmission . 
These five agencies provided 11.9 billion or 90 percent of 
the funds. The two Federal agencies providing the most 
R&D funds were HEW and NSF which contributed 51.5 billion, 
or 72 percent, of the funds. 



Institutions in regions receiving the most funds from 
these five agencies were in the Pacific, Middle Atlantic, 
East North Central, and South Atlantic regions. The 
least funded regions are East South Central, Mountain, 
West North Central, and West South Central. 
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Region al Dlstrlb utlon of F edegalRSD 
Funds b y Peine ipal S ponsor i n 1974 

Atomic 



Region 


HEW 


NSP 


DOD 


Dept. of 

Agri- 
culture 


Energy 
Commis- 
sion 


rota. 










■ (percsnt) — 






Pacific 


19.2 


26.7 


26.1 


8.6 


20.4 


20.9 


Middle Atlantic 


20. 5 


18 .3 


11.4 


6,7 


18.3 


18.4 


East North 
Central 


14.0 


16.5 


15.5 


11.7 


19.8 


14.9 


South Atlantic 


13.6 


8,8 


9.9 


18,9 


9,6 


12,3 


New England 


10.1 


14.5 


14.7 


4,9 


15.7 


11,4 


West South 
Central 


6.9 


4.2 , 


8.3 


10,9 


4.0 


6.6 


West North 
Central 


7.9 


3.8 


2.1 


13 . 2 


2.8 


S 5 


^5ountain 


3.7 


6.1 


9.9 


9.1 


4.0 


5.1 


East South 
Central 


3,9 


1.2 


2.0 


13.4- 


1.7 


3.6 


tPecritorles 
outside the 
United States 


,2 


.1 




2.-7 


3.6 


.4 



Motes Percsntagss do not add to 100 because of rounding. 

SONCEWTIATION OF Ttm^L R &D FUNDS IN 
SMAIiL NUMBER OF COI<r,EGES AMD UNIVERSITieS 



A 1965 Presidential message observed that Federal RsO 
Cands were concentrated in too few institutions in too flew 
aceas, of the country. Since 1964 the concentration of funds 
fias lessened somewhat, as shown in the following table. 
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1964 



3-967 19 70 1974 Change 

(1964-74} 



■ Cpercent) 



Top 20 institutions: 

Percent of R&D total 47 45 43 40 -7 

Percent of acadeinic 

science total 43 37 38 38 -5 

Top SO institutions: 

Percent of B&D total 71 69 67 66 ^$ 

Percent of acadeinic 

science total 6 7 61 62 S3 • ^4 

Top 100 institutioiis : 

Percent of RSD total 89 88 84 85 -4 

Percent of acadeinic 

science total 87 80 81 83 «4 

Institutions making up the top 20, 50 and 100 in 19 64 
and 1974 have changed, reflecting fleKibility in the fund 
distribution pattern. For example, the chart on page 8 
shows that the proportion of Federal RSD fmds going to 
institutions in the top 20 in 1964 has daelined by 9 
percent. Over one-fourth of this decline is attributable 
to the formal separation of the Draper Laboratory from the 
Massachusetts Institute of Technology in July 1973. Draper 
Laboratory, now an independent research organization, re- 
caived 585.6 million in Federal R&D funds in 1974. 
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a^D fwdi Received, toy the Top 20 in 1964 Cmm md 



I nitituti on and ceglon 



Massaehuietti Institute 
of TMhnolQgy (New 
England) 

university sf MiGhifan 
(last North Central) 

CQlumbia Qniversity 
(Middle Atlantie) 



19S4 1974 
(OQQ omitttd) 



Percant 
total MQ 
1964 



I 63sap5 I SI, 074 6. SI 2,f'3 



33,307 39,931 3.55 1,91 



30,198 

Stmnford UnivMaity (Paeifie) 27,545 



Harvard University (New 
England) 

roiversity sf Califarnla at 
Los Angelas (Paoifia) 

University oi Chieago (East 
North Central) 



24,140 



tJniversity of illinois mt 

urbana (East North CintMl) 2a ^954 

University of Galifernia at 

l#rk©l#y (Paaiflo) 22^7^2 

university of wiseonain at 

Madison (East North Cantral) ISrlSl 



Univ^rsifey of Penniylvania 
(Middle Atlantio) 

jahns Hopkins University 
(South Atlantic) 

New York University (Middle 
Atlantio) 

Univirsity of Washingten 
(Pacific) 

Cornill Univeriity (Middle 
Atlantie) 

Uni^rtrsity of Minnesota at 
Minneapolis, St, Paul (West 
North Central) 



XI, $42 
17^57? 
17,740' 
li,M^ 



toiveriity of Texas at Austin 

(V^est South Central) (note a)l5H8^ 

Vale Dniversity (Hew England) 14^17 

13^906 



Ohio State University (East 
North Central) (note a) 



Prineeton University (Middle 

Atlantic) (nota a) 11,573 



46,054 
53,565 

48,486 

53,402 

33,217 

32,700 

44|P90 

31,095 

36,712 

39,5€9 

37,719 

S6,9Q9 

33,810 



3,16 
2,89 

2,79 

2.58 

2*52 

2.40 

2.38 

1.90 

1.88 

1.87 

1,85 

1.73 

1*71 



21,169 
37.671 

19,642 

13,334 



1.62 
1.4S 



^^^^^ LiMiJM a 786,620 

Sot in top 20 in 19 74, |, 

£ 4 

ao 



1.21 
47.11 



2,21 
2.32 

1,19 
I.S7 
2ai 
2. 45 
1.7§ 
1,90 
1.33 
2.73 
1*6^ 



15,111 36,471 1.13 1,75 



l.Sl 



1.35 0*94 



0..S4 
37,.?? 



Percent 

difffer^ftoe 



-3. is 

-0.32 
-0,47 
-0 ,02 
-0 ,P3 

*Q ,55 
-0 *12 
HNQ ,0 3 
«Q,i2 

-do 

-9. .39 
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Three Institutions have advaaced into the tog 20, and 
8 institutions have advaaced into the top 50 since 3.964 . 
notable examples of these iaclude^ 

Institution and reg-ion Raakiag 

1954 1974 

Univariity of CaLifornia, Saa Diego 

(Pacific) 37 5 

Washington University CWast Jrorth 

Central) 28 18 

University of California, Saa 

PrancisGO (Pacific) 36 19 

University of Alabama,. Birmincfhain 

(East South Ceatral) 80-40 

University of Hawaii CPaciflc) 71 41 

City University of New York--wt. Sinai 

School of Medicine (Middle Atlantic) (a) 44 

Colorado State Oniversity CMOTintain) 68 4 5 

Boston University (New- Ingland) 8 3 50 

*Not in top 100 in 1?54 . 

The advancitig and losiaig Institutions are geographically 
Widespread. .The shtffts did not traaslata into changea in the" 
broad geographical aistribution patterns. 

GEOGRAPHIC IMPI.ICATEON OF SUCCSSS IIJ 
COMPETlTlOa OF FSOBRM, BCrEMCB PtmPS 

During the July 1975 hearings before the St^conmittee 
on Science, Research, and Techaology, House Conmittea on 
Science and Tachnology, NSr presented data shoving award 
success rates, (applications for awards comoared to awards ' • 
received) foe 1974 by geographical ar«a. Although this 
data- includea all perfocmirs, the largast clasa of parformers 
by award amount and nu^er of awards %^aa colLeges and ujiiver- 
sities . . 
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Ranking the States hy average success rates for per- 
formers located within each State shows that the 

--average success rates of the top 10 States 
ranged from 52 to 60 percent, 

— average success rates of the lowest 10 States 
ranged from 30 to 38 percent, 

— top 10 States accounted for 29 percent of the 
proposals and 40 percent of the NSF award 
amounts, and 

— bottom 10 States accounted for 7 percent of 
the proposals and 3 percent of the NSF award 
amounts . 

Eight of the 10 least successful States were located 
m the East South Central (3), West South Central (2), and 
the West North Central (3) regions. Seven of the 10 most 
successful States were located in the Pacific (4) and New 
England (3) regions. 
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AWARDS DY N5F IN 19 74 

Award NSF 

success award 

ratio amount 

(percent) (millions) 

Stateg with high ost success 

rati o and cegion; 

Washington, D.C. (South 

Atlantic) (note a) 60 $ 20.0 

California (Pacific) 58 94.6 

Hawaii (Pacific) SB 4.0 

Alas)<a (Pacific) 57 3.1 

Massachusetts (New England) 57 55.5 

Rhode Island (New England) 56 6.6 

New Jersey (Middle Atlantic) 56 11.8 

Oregon (Paeific) 55 7.7 

Connecticut (New England) 54 8.0 

Arizona (Mount in) ~ 52 15.7 

Total $227.0 
Stat es with lowest success 

ratio and r eglonl 0 
South Carolina (Soutff 

Atlantic) 30. • $ 1.3 

Arkansas (West South 

Central) 34 .6 

Alabama (East South 

Central) 34 2.3 

South Dakota (West North 

Central) 35 .5 

New Mexico (Mountain) 36 1.8 

Oklahoma (West South 

Central) 36 2.7 ^ 

Nebraska (West North 

Central) 37 1.6 

Kansas (West North 

Central) 37 2.2 

Kentucky (East South 

Central) 38 1,3 

Mississippi (East South 

Central) 38 2.1 



Total ' $16.4 

a . 

High-success ratio ranking is primarily due to the high-success 
rates of many nonprofit organizations, such as the National 
Academy of Sciences and the American Chemical Society, 
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gjOgM^lS TO STRE NGTHEN COLLEGE S AND UNIVERSITIES 



The staff memorandum attached to Senator Pearso*^ ' s 
iMay 19 75 request referred to several Federal orograms 
initiated as a result of the President's message of September 
13, 1965. These included the Science Development Program 
(SDP) , College Science Improvement Program (COSIP) , 
Strengthening Developing Institutions Program (SDIP) , and 
Project THEMIS. 

SCISNCS DEVE L OPMENT PR OGRAM 

In 1965 NSF started SDP, an experiment in institutional 
funding. SDP resulted from (1) a perceived need to increase 
the number of _ high-quality graduate science education pro- 
grams, (2) criticism by Congressmen and educators concerning 
the traditional pattern of Federal science assistance to 
colleges and universities, and (3) the emergence of political 
pressure on the Federal Government and on NSF to distribute 
Federal science money along broader geographical lines, 

SDP objectives were to increase the number of out- 
standing universities in science research and education and 
to build up promising science institutions in regions and 
States that did not have outstanding universities. 

The program was aimed at "second tier" institutions; 
I.e., those not considered outstanding. Schools already 
considered outstanding in the sciences were deliberately 
excluded from SDP. Only institutions with graduate pro- 
grams in science were eligible for SDP grants. 

SDP consisted of three subprograms — University Science 
Development (USD) , Special Science Development (SSD) , and 
Departmental Science Development. 

_ USD involved awards of S-year grants. Many institutions 
received 2-year supplementary grants. NSF accepted over 100 
grant applications and awarded about $177 million to 31 
institutions during the 1965-72 period. Most individual 
grants ranged between 13 million and |7 million. USD per- 
mitted institutions to conduct many activities under one 
grant, such as appointment of new and visiting professors, 
faculty development, construction of new facilities, improve- 
ment of existing facilities, purchase of new equipment, 
support of graduate students, and support of research. 
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The purpose of SSD was to £\md institutions aoolying 
for a USD grant but judged by NSF to be lacking in suffioient 
overall science strength to justify a total irist itut lonaT 
award, instead, sSD grants totaling $11.9 million were awarded 
to 1 or 2 science departments at each of 11 institutions dur- 
ing the period 19 66-70. 

Departmental Science Development was started in January 
196 7 as an alternative to USD. It funded departments to 
encourage the development of' interdisciplinary studies. NSF 
awarded grants amounting to $41 million to departments in 
62 institutions during the period 1967-71. 

NSF said that it terminated SDP in 19 72 because the 
program had substantially accomplished its objectives and the 
Nation had a sufficient number of Ph. D. -granting universities 
capable of high-quality science research and education to meet 
current and projected demands in all but a few SDecialized 
areas. 

In June 19 75 the National Board on Graduate Education 
published its study evaluating SDP, The study provided 
insight into the quality of graduate education at the funded 
institutions and the geographic distribution of funds. It 
considered several indicators of quality — faculty size, 
faculty mobility, faculty, publication rates, graduate student 
enrollments and quality. Ph. D. production, and post doctorate 
employment. 

The study concluded that: 

— SDP funds had a positive effect on the research 
capacity of the funded institutions. 

— The quality of first-year students improved in 
the funded departments, but receipt of a grant 
was not closely related to increases in graduate 
enrollments. 

—Recipients realized some gains in doctorate 
production, but Uae gains were not extensive^ 

--^The goal of geographic dispersion of the funds 
was largely achieved , resulting in a wider 
distribution of science personnel and resources 
in the United States, 

The study also pointed out that the two goals, dispersing 
funds on a geographical basis and developing promising 
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institutions into. outstanding universities, are not exactly 
compatible. Many of the funded institutions were in 
geographical areas having universities already considered 
outstanding in science. 

The following table comparing the geographical 
distribution of SDP funds (1965-72) with the distribution of 
Federal science funds in 1964, the year before SDP began, 
confirms that many of the institutions funded under SDP were 
in geographical areas having universities already considered 
outstanding in science. 
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Geographic Distribution of SDP Funds 



"(1965-72) 

i 



Total 



Region 


Leading 
univer- 
sities 


SDP 

institu- 
,tions 


SDP 

amount 


SDP 

amount 


academic 
sdlence 
funds in 196 




(note a) 


i 


(millions) 


j- 


(percent) 


Now England 


3 


7 


$ 6.3 


2.8 


13 


Middle Atlantic 


3 


19 


41.5 


18.3 


19 


East North Central 


4 


16 


40.4 


17.8 


18 


Wast North Central 


1 


5 


8.6 


3,8 


7 


South Atlantic 


0 


16 


46 0 


20 2 




East South Central 


0 


6 


9.0 


4.0 


4 


West South Central 


0 


10 


23.1 


10.2 


6 


Mountain 


0 


12 


19.3 


8.5 


5 


Pacific 


_4 


J2 


32.0 


14.4 


16 


Total 


M 


103 


$227.0 


100.0 


100 



Institutions considered "centers of excellence" according to the Cartter i 
based on a 1964 survey by Allan M. Cartter, "An Assessment of Quality In 
Education." 
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In January 1967 NSF initiated the College Science 
Improvement Program which was directed to the needs of that 
segment of imdergraduate colleges producing half of the 
Nation -s science baccalaureates. These colleges had been 
relatively unsuccessful in obtaining Federal funds for their 
science programs. According to NSt% COaiP goals were: 

"to accelerate the development of the science 
capabilities of predominantly undergraduate 
institutions and to enhance their capacity 
for continuing self-renewals" 

COSIP was aimed at benefiting professors and students^ sijto- 
ject matter and methods of instruction^ curricula and 
individual courses^ facilities^ and teaching materials. 

In fiscal year 1969 the original COSIP became COSIP h, 
and COSIP B was added. COSIP B had the same purpose as the 
original COSIP^ differing only in that it was for projects 
best accomplished by a group of cooperating institutions. 

COSIP C, which also started in fiscal year 1969, 
involved regional groups of 2-year colleges. Each group 
entered into a cooperative arrangement with a nearby major 
institution to accelerate faculty development and related 
course content improvements in a given science. 

A fourth part of the progr^, COSIP D, began in 
fiscal year 19 72 and was intended for those 4*year colleges 
historically providing educational opportunities to dis- 
advantaged ethnic minorities. These institutions were con- 
sidered disadvantaged in receiving funds for their science 
education programs. 

The table below shows the allocation of COSIP funds 
to the subprograms • 



Seynent 



Fiscal years 



A 
B 
C 

D 



Total 



1967-73 
1969-72 
1969-72 
1972-75 



Participating 
I nstit u tions 

160 
199 
662 
85 



Amounts, of 

awards 
(millions) 
$31.0 
2.6 

sa 

24.3 
563.0 



33 

28 



APPENDIX II 



APPENDIX n 



According to a 19 72 NSF position paper, COSIP was 
not intended to be an equalizer of excellence, nor was 
geographic distribution of funds acceptea as particularly 
desirable. Data in this paper showed, for example, that 
institutions eligible for COSIP A were not evenly dis- 
tributed geographically; there were none in Hawaii and 
Wyoming, only 8 in Kansas, but 62 in Pennsylvania and 5 7 
in New York. Because eligible institutions were not 
evenly distributed geographically, award recipients were 
not likely to reflect an even geographical distribution. 
Eighty-seven percent of COSIP D funds went to three regions — 
South Atlantic, East South Central and West South Central. 

The table below presents the regional distribution of 
COSIP funds for 19 67-75. 



Region 






COSIP 


s 


egments 






COSIP 




A 


B 




C D 




total 


New England 


9 


,5 


11. 


, 7 


—(percent) - 
0.4 




5.2 


Middle Atlantic 


14 


.7 


9. 


.2 


10 .2 


2. 


,2 


9.3 


East North Central 


20 


.5 


16, 


.1 


11.8 


2. 


,9 


12.9 


West North Central 


14 


.,3 


4. 


9 


18.5 


2. 


4 


9.7 


South Atlantic 


17 


.1 


9 . 


7 


14 .0 


43. 


0 


26.5 


East South Central 


7 


.7 


24. 


5 


13.5 


27. 


7 


16.6 


West South Central 


7 


,8 


9 . 


1 


11.2 


15. 


9 


11.2 


Mountain 


2 


.0 






9..0 


1. 


4 


2.2 


Pacific 


6 


,3 


14. 


2 


11.4 


0. 


7 


4.9 


Territories outside 
the United States 












3. 


8 


1.5 


Total 


100 , 




100. 


0 


100.0 100. 


0 


100^ 



In 1971 the American Council on Education published 
a study of COSIP A and 1 which revealed several beneficial 
effects on grant recipients, including the following-. 

— Students in COSIP-recipient schools were 
significantly more likely to aspire toward 
the Ph. D. degree and to plan on doing 
research as a part of their future work. 
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----Students were less likely to transfer out of 
schools which received COSIP grants. 

— There was a slight positive correlation between 
the presenca of COSIP support at the institution 
and the students' plans to teach as a career, 

A 19 74 survey of 163 COSIP A and B project directors 
at the colleges also showed important changes in science 
education at COSIP institutions while using the grants. 
These changes affected students, faculty, science depart- 
ments^ and the institution in a broader sense. 

The 19 72 NSF position paper concluded that COSIP 
objectives had been met* The paper recommended the 
termination of COSIP, with the creation of a ralated experi- 
mental program called Restructuring the Undergraduate 
Learning Environment. This program was initiated in fiscal 
year 19 7 4 to encourage *the development of major alternativa 
institutional approaches to the style, organization, and 
content of undergraduate science* 

The last COSIP awards were made in fiscal year 19 73* 
COSIP D was renamed the Minority Institutions Science 
Improvement Program and broadened to include 2-year colleges, 
NSF is continuing this program during fiscal year 1976. 

STRENGTHENING DEVELOPING INSTITUTIONS PROG^IM 

The Strangthaning Developing Institutions Program 
is administered by HEW's Office of Education* SDIP is 
not aimed at a balanced geographical dispersion of funds. 
HEW considers SDIP a nonscience activity* 

SDIP attempts to strengthen those institutions of 
higher education which are struggling for survival and are 
isolated from the main currents of academic life. 

SDIP's purpose is to strengthen developing colleges 
through funding programs in faculty growth, curriculum 
improvemsnt, administrativa development, and student 
services. These developing institutions are limited in 
their ability to attract students, to engage outstanding 
faculty members, to offer diverse curricula, and to acguire 
adequate financial resources* Grants are made to institutions 
to help thmm overcome these handicaps and develop basic 
strengths needed to attain secure status and national 
visibility* Appropriations for SDIP during fiscal years 
1966-76 wnountad to over 1600 million. 
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PROJECT THEMIS 

In 1967 DOD initiated a program called Project THEMIS 
to fund research in deff ense-related fields at institutions 
of higher education not heavily engaged in DOD-sponsored 
R&D. DOD did not consider THEMIS to be an institutional 
development program; however, the program's objectives were 
similar to SDP's. The program was intended to (1) meet 
part of DOD's long-term research needs, (2) strengthen more 
of the Nation's universities, (3) increase the number of 
institutions performing high-quality' research, (4) achieve a 
wider geographical distribution of research funds, and (5) 
enhance the Nation's ac- demic capability in science and 
technology. Project THEMIS included 118 awards to 78 
institutions (in 41 States and the District of Columbia) 
amounting to $88 million. 

Project THEMIS awards ended in fiscal year 1969, and 
funding of ongoing projects ended in fiscal year 1971. The 
program was terminated because of congressional concern that 
university development was more relevant to the mission of 
NSF than to DOD, 

The table below shows that Project THEMIS funds were 
more heavily concentrated in geographical areas which 
received smaller shares of DOD R&D funds and 'Federal RSD funds 
during the 1967-70 period, fiighty-two percent of the recipient 
institutions ranked SOth or lower in Federal RsD funds in 
1967. Only 1 recipient institution ranked in the top 20 
in Federal R&D funds. 
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THEfllS DOD Federal 

Region nl??^ln^ ^"^^^ f^nds 

maiSE (1967-70) U967-70) (1967- 70) 

(percent of distribution)- 



South Atlantic 


1 Q n 


10 . 4 


11.6 


West North Central 


i. u • ^ 


3 . 8 


6.3 


Middle Atlantic 




15,5 


18.4 


West South Central 




5.1 


6.0 


— — * W4 ^ a 


9.4 


6.5 


4.9 


East South Central 


9.2 


l.S 


3,2 


East North Central 


7.1 


■ 17,3 


17.0 


Paeif ic 


6.6 


18.0 


18.2 


New England 


4.7 


21.9 


14.1 


Total 


100.0 


100.0 


^99.7 



SaetJSfll "^^^^^ — t for a.all 
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UNIVERSITIES MAKING CONSIDERABLE PROGRESS COMPETING 
FOR FEDERAL RESEARCH M^D DEVELOPMENT FUNDS" 

During the 1964-74 period, many institutions made 
considerable progress in competing for Federal RSD funds. 
Twenty universities experienced more than 200 percent 
growth in Federal RSD funds received, and 18 universities 
gained by 150 to 200 percent. During the same period total 
Federal RSD funds to universities increased by about 127 
percent. 

We visited four universities that had more than a 
200--percent increase in Federal R&D funds and met with 
administrators and researchers to discuss the factors 
accounting for the universities' progress. 

UNIVERSITY OF CALIFORNIA AT SAN DIEGO 

The University of California at San Diego (UCSD) , 
one of nine campuses in the University of California 
system, _ consists of the General Campus (four colleges), 
the School of Medicine, and the Scripps Institution of 
Oceanography (SIO) . It was established in the late 1950s 
with SIO forming its nucleus. At first only graduate studies 
in the physical and natural sciences were offered. UCSD 
did not accept its first undergraduates until 1964. SIO 
was originally an independent research laboratory, dating 
back to 1903, which became an integral part of the University 
of California in 1912. The School of Medicine accepted its 
first undergraduates in 1968. A teaching hospital is located 
in downtown San Diego about 15 miles away from the General 
Campus. In 19 74 UCSD received an $11.8 million Federal 
grant for construction at the medical school. 

UCSD has 9,259 students: 7,59 6 undergraduates, 1,344 
graduate students (including 190 at SIO), and 319 students 
in the School of Medicine. Plans call for UCSD to increase 
to about 12,000 students during the 1980s. 

Fiinding sources 

During fiscal year 1974, UCSD's receipts totaled 
$146.4 millidn. Major fund sources were the Federal Govern- 
ment, $59.9 million (40.9%),- the State of California, 136.2 
million (24.7%),- and the University Hospital, $24.6 million 
(16.81). The greatest single expenditure, $52.9 million 
was for organized research which represented 39 percent of 
total expenditures. The next largest amount, $27.6 million 
was for the University Hospital. 
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During fiscal year 19 75, UCSD received $72.8 million 
m awards from Federal and non-Federal sources for research 
and training activities. Federal agencies providing most of 
the funds were NSF, $25 million, and HEW, $22 million. 
These awards went to the three comDonents of UCSD as 
follows: 



Amount Percent 
(millions) 

SIO 133 45 

School of_Medicine 23 32 

General Carapua 17 23 

Total 100 

Federal science funds 

Pederal R&D funds to UCSD have increased from $7 1 
million in 1964 to $53.3 million in 1974, an increase of ' 
542 percent. In 1974 UCSD ranked Sth in Federal R&D to 
universities, compared to 37th in 1964. In 19 74 UCSD 
received an S11.5 million grant from NSF- for the Deep Sea 
Drilling project, which accounted for part of the growth. 

During the 19 60s and early 19 70s, UCSD received 
awards under several Federal science programs amounting to 
over $2 million.. - 

Departmental Science Development (NSF) | 571,000 
Project THIMIS (DOD) 823,000 
Sustaining University Program 615,000 
(National Aeronautics and Space 
Administration) (note a) 

Total, $ 2^09 ,000 

This program was initiated in 1961, 4 years before the 
Presidential message of 1965, and was terminated in 1971. 

Factors accounting for growth in R&D 

According to UCSD aaniniatrators and researchers, the 
main factors- accounting for the growth in Federal RSD are 
the quality of the university and its outstanding researchers. 
They believe that the univarsity became a first-rate 
institution by attracting top scientists who, in turn, were 
able to attract large research awards and other quality 
researchers. UCSD has three Nobel Prize Laureates, 46 National 
Academy of Sciences fellows, and 43 Mierican Academy of Arts 
and Sciences fellows. 
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UCSD_ attributes its success in recruiting top research 
talent to its being a young and growing institution with 
strong administrative leadership and a commitment to excell- 
ence in research. Several faculty members cited the 
intellectually exciting atmosphere as one of UCSD's attrac- 
tive features. There is an open intellectual environment 
with a great deal of interaction among departments. For 
example, the medical school is integrated with the basic 
sciences on the General Campus, and some professors serve 
in both areas. 

UCSO emphasizes the importance of research to its 
faculty members. A faculty member's research is a major 
factor in the tenure decision and serves as a criterion for 
the advancement of tenured faculty. 

UNIVERSITY OF ALABAMA AT BIRMINGHAM 

The University of Alabama at Birmingham (UAB) be- 
came one of three independent campuses within the University 
of Alabama system in 1969, growing out of a University of 
Alabama extension center established in 19 36 and a medical 
school which opened in 19 45. Principal units of UAB are the 
Medical Center, the University College (undergraduate unit) 
and the Graduate School. 

The financial report for the 19 73-74 school year showed 
that UAB had revenues of $109 million, including $26 million 
in Federal funds. UAB employs 6 , 700 peopleV makihg it tne 
largest employer in Birmingham and the second largest in 
Jefferson County. Student enrollment during the fall of 
1974 was estimated at over 10,000: 7,300 undergraduate 
and paraprofessional students and 3,100 graduate and pro- 
fessional students. 

Federal science funds 

Federal science funds to UAB have increased from 
about $3 million in 1964 to 518.4 million in 1974. The RsD 
component of the Federal science funds has increased from 
less than |3 million in 1964 to $15.8 million in 1974, 
over 400 percent. UAB ranked 80th in Federal RsD funds among 
colleges and universities in 1964. In 1974 UAB ranked 40th. 

About 72 percent of the Federal research funds went 
to the UAB Medical School, where the two primary research 
areas are cardiovascular disease and cancer. The National 
Institutes of Health (NIH) has greatly increased its 
funding of these research areas during the 1967-74 period. 
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A UAB Official told us that, except for NIH General 
Research Support, UAB was not very successful in getting 
Federal institutional support funds. For example , UAB ' 
applied for, but was not able to get, funds under Project 
THEMIS, DOD; Sustaining University Program, National 
Aeronautics and Space Administration; Health Sciences 
Advancement Awards, MIHi and the Science Development Pro- 
gram, NSF,_ UAl did, however, receive some funds under NSP's 
College Science Improvement Program through consortium 
arrangements. 

Factors accounting for growth in RSD 

UAB officials told us that the growth of UAB 
could not be attributed to one particular factor and that 
it was a matter of timing which was in UAB's favor. They 
said that; 

— UAB administration had created an environment 
which encouraged research along with teaching. 

— UAB had attracted outstanding research faculty 
members with national reputations in their 
fields, who attracted research funds. 

— UAB had implemented the principle of academic 
freedom allowing the faculty to decide their 
research interests. 

—UAB had developed strong research capability 
in the national priority research areas of 
cancer and cardiovascular disease. 

—UAB had recently established 12 endowed faculty 
chairs to aid in recruiting outstanding scientists 
and scholars. 

— Local community ^.siupport from business and civic 
interests helpa'fi in providing construction 
funds when ^_^'ate . funds were not available. 

COLORADO S^g-l'^UNI^RSITY 

The Colorado State University (CSU) , established in 
1870 as the Agricultural College of Colorado, became a 
State institution in 1876 and received its present name 
in 1957. 

CSU has three campuses located in or near the city 
of Port Collins. The main campus is located within the' 
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Gxty. The Foothills and Pingree Park campuses are used 
for edu(2ational and research programs in forestry, engineer- 
ing, and biological sciences. CSU also operates 11 research 
centers Statewide, 

CSU grew slowly until the end of World War II • 
registration for the 194 5 fall term was 1,037. During 
the 1950s and 1960s, student enrollment increased sharply 
and reached 6,131 by 1960 and 17,045 by 1970. To acconuno- 
date this growth, the main campus expanded to more than 
100 buildings, and the Foothills campus was established. 
Recently completed science facilities are a chemistry 
building, an anatomy-zoolo^ building, and a microbiology 
building. Buildings for forestry and natural resources, 
home economics, and pathology are being constructed. 

Federal science fimds 

Federal RsD funds to CSU increased from $3.7 million 
m 1964 to ?13.5 million in 1974, a growth of 265 percent 
In 1974 CSU ranked 45th in Federal R&D funds, compared to" 
68th m 1964, In 1974 major Federal RsD funds came from 
NSF, 34.8 percent,- HEW, 22.7 percent; the Deparianent of 
Agriculture, 10.7 percent; and the Environmental Protection 
Agency, 7.4 percent. 

During the 1960s and early 1970s, CSU received awards, 
of S3. 9 million under several Federal science programs. 

Departmental Science Development (NSF) $ 600,000 
College Science Improvement Program 

(NSF) 233 700 

Project THEMIS (DOD) 2,340,'000 
Sustaining University Program, (National 

Aeronautics and Space Admfnlitration) 836,900 

^^tal I 3,910.600 

Factors accounting for growth in R&D 

CSU administrators and researchers pointed out 
several factors accounting for CSU's growth in R&D. 

— The administration is dedicated to research. 
The faculty feels no limitation from the 
school when pursuing research efforts. The 
administration is willing to gamble on hiring 
young researchers. 
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CSU hired some top quality researchers in a 
few areas, which enabled CSU to have a national 
impact in these areas. 

—Some CSU researchers were able to obtain funds 
in areas of Federal Government interest. Many 
projects are weighted toward applied research. 

—Federal institutional development grants enabled 
the recipient departments to build up their 
research capabilities. 

In one college, a major effort was made to re- 
place faculty members who had discouraged 
research with persons dedicated to excellence 
in research and education, 

—Most CSU researchers are relatively young, and 
barriers between departments are low and 
therefore makes it easier to develop inter- 
disciplinary research. 

BOSTON UNIVlRSITy 

Boston University, established in 1869, has become 
a large, independent, private university. It offers 
programs to its students in about 130 areas of concentration 
in X6 different schools and colleges. The largest school 
IS the College of Liberal Arts. 

The university's undergraduate schools and colleges are' 
ihf rl" ' * the Charles River campus near the center of Boston. 
The University's Medical Center, located in the south end of 
|h.e city, contaj^thejchools of Medicine and Graduate Den- 
tistry and the University Hospital. " 

K^^^ university recently proposed a 112.6 million revenue 

bond issue to construct additions to the Schools of Medicine 
and Graduate Dentistry and to other buildings. Since 1939 
the university has completed $100 million in construction 
projects. Another $100 million building project is about to 
be completed at the Medical Center. 

*.w ' A university official said that the university has had 
three different atoinistrations over the last 10 years 
Since 19 70 its present administration has tried to buiid a 
strong research program. Inrollment (graduates and under- 
graduates) during the fall of 1973 consisted of 17,000 full- 
time and 6,000 part-time students. Teaching and research 
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activities are conductad by 1,200 full-tiffle faculty members, 
two- thirds of whom hold doctorates. There are over 1,000 
part-time personnel and about 1,800 support personnel. 
During fiscal year 19 75 the university received awards 
amounting to almost $30 million from Federal and non-Federal 
sources. The university Medical Center received about $17 
million, or 57 percent. 

Federal science funds 

Federal science funds to the university have increased 
from $6.5 million in 1964 to $16.7 million in 1974, a 155- 
percent increase. RsD funds to the university have increased 
322 percent, from 12.9 million in 1964 to $12.4 million in 
1974. In 1974 the university ranked 50th in Federal R&D 
funds, compared to 83d in 1964 . " 

A university official told us that NIH General Research 
Support and the Science Development Program, especially 
the Departmental Science Development Program, were a great 
help to the university. The university also received some 
funds from the National Aeronautics and Space Administration's 
Sustaining University Program. 

Factors accounting for growth in R&D 

University officials cited these "factors as con- 
tributing to the university's growth. 

— Its president's outstanding leadership. 

— Freedom of faculty to do research. 

— Competent research faculty to attract funds. 

— Location of the university in a prestigious area. 

— The Grant and Contracts Office which assists 
faculty in proposal preparation and in finding 
sources of funds for projects. 



